because of inabilities of patients to self-identify their symptoms at the right time. In principle, CVD patients are capable of leading a normal life as long as they are continuously monitored and alerted in the event of an emergency (Lorenz and Oppermann, 2009) . So, in order to better self-manage, patients need to be monitored continuously at home, have access to doctors, avoid serious complications and be able to communicate with friends and family. One solution to these requirements is through the use of pervasive healthcare systems as shown in Figure 1 .
Pervasive patient-centered healthcare systems can be used in patients' homes without disturbing their daily routine. These healthcare systems continuously monitor vital signs using ECG, Pulse Oximetry, Blood Pressure and combinations of other Bio-Sensors, smart-home technologies, video-conferencing and various wireless information networks (Sneha and Varshney, 2009; Varshney, 2007; Hung and Zhang, 2003; Maglaveras et al., 2002; Khoor et al., 2001; Lin et al., 2008; Tablado et al., 2003) .
Advancements in pervasive healthcare cannot only assist medical monitoring and diagnosis but can potentially provide the following benefits (Gibbs, 1997; Varshney, 2007; Fensli et al., 2005; Demiris et al., 2004) : Moreover, pervasive healthcare is capable of enabling the patient to be more proactive in health management, and allowing the health care provider to make more informed decisions with real-time data (Sneha and Varshney, 2009) . Despite these potential benefits, technical maturity and pilot applications across the world, adoption of such solutions in healthcare delivery is not yet well established. In this paper, a review of existing patient-centered health care systems, together with the proposed BraveHealth system, followed by literature review on patients' perceptions, is presented. The main focus of this study is on the concerns and attitudes of cardiac patients and caregivers towards the concept of pervasive healthcare. The aim of this paper is to further develop an understanding of the benefits and functionalities that prospective patients deem as either desirable, undesirable, inadequate and to take efficient measures to improve user acceptance or usage of the technology. Moreover, this paper describes the method and results of the study to generate input for the design of at-home pervasive healthcare systems. Figure 1 What do patients' need to self-manage?
Healthcare at home: in-home patient monitoring to increase patients' quality-oflife and peace-of-mind.
Communication: Contacts with friends, family and other patients for reassurance with userfriendly communications.
Avoid serious complications: allowing health care providers to make more informed decisions with realtime vital signs to avoid serious complications.
Tele-consultation: consultation with doctors from home without disturbing the patient's daily routine, giving greater comfort and well-being.
II. Background
Since the focus of this paper is on identifying the end-user perceptions towards patient-centered healthcare systems, a brief review of existing systems is given below along with the proposed BraveHealth system.
(i) Pervasive healthcare systems
Patient-centered healthcare systems cover a wide range of topics, such as distributed, ubiquitous and mobile computing, artificial intelligence, sensor networks, wireless devices, expert systems and human-computer interaction. There are several prototypes and commercial applications for pervasive healthcare monitoring for the elderly, children and chronically ill people. A wide range of companies, including Philips, Vodafone, Orange, AT&T Wireless, Avea, Japan's NTT DoCoMo, Telefonica, Intel and Hewlett Packard are exploring these combinations of technology.
Most of the at-home pervasive healthcare systems consist of one or more of the following: (Mukhopadhyay, 2010; Whitchurch et al., 2007; Ade and Doulamis, 2011; Fensli et al., 2005; Oresko et al., 2010) . To continuously monitor physiological vital signs like ECG, Pulse Oximetry and Blood Pressure. This monitoring may be carried out using a wearable unit depending on the patient's condition. B Decision support system (Basilakis et al., 2010) . To support the physicians in retrieving physiological vital signs data from the monitoring system along with indications from the patient to carry out a diagnosis and establishing a protocol for patient treatment, at the same time assessing the progression of the pathology.
B Prompts and alerts (Karunanithi et al., 2010; Capomolla et al., 2004; Lai et al., 2009) . Generated depending on the alert thresholds and notified to the patient and physicians for effective patient management. Alert thresholds are defined according to alert type (like high importance, or low importance), user profiles (like high-risk patient or low-risk patient, current medication) and vital physiological signs parameters.
B Doctor consultation. To enable the authorized medical professionals to access the patient data from the web, exchanging useful information and providing advice using online web consultation through computers (Ghosh and Schellhorn, 2011; Sarela et al., 2009) or Television Consultation (Angius et al., 2011; Sarela et al., 2009) or by telephone/SMS messages (Ghosh and Schellhorn, 2011; Kim et al., 2007; Angius et al., 2011; Wac et al., 2009; Sarela et al., 2009; Fensli et al., 2005) .
(ii) BraveHealth system
BraveHealth proposes a patient-centric vision to CVD management and treatment, providing people already diagnosed as subjects at risk with a sound solution for continuous and remote monitoring and real-time prevention of malignant events.
The main objective of the project is the development of an architecture with the prime aim to perform early diagnosis and prevention of the occurrence of malignant events or complications in subjects already affected by any form of CVD: this will be made possible by a wearable device (using sensors embedded in the patient's clothing), with the capability of monitoring several clinical parameters in order to perform a timely diagnosis of the patient's conditions, with advanced algorithms and data.
A BraveHealth sample use case is given below to show how the system can be used.
BraveHealth not only offers the system functionalities indicated in the above section on existing pervasive healthcare systems ( Figure 2 ) but also offers a patient-centered approach to the design and implementation of innovative service for effective patient management.
A brief description of the proposed functionalities along with a high-level BraveHealth system architecture is given below. The purpose of the schematic architecture is to direct attention at an appropriate decomposition of the system without delving into the details The details of the devices are as follows:
1. The wearable unit: The wearable unit acts as a monitoring system that will be attached to patients' vests. This includes various functionalities like:
B perform a first screening of the acquired data, in order to forewarn of possible abnormal situations;
B to reliably monitor the specific set of parameters correlated to each specific pathology affecting the patient;
B be able to send alarms to the user even in case the communication link with the mobile phone is broken;
B must be calibrated to each specific patient; and B be able to remotely transmit patient data to offer decision support to clinicians. 
ANALYSIS

PATIENT MANAGEMENT
Use case:
John Doe already suffered from heart attack in 2008 and has been sent home from hospital with BraveHealth System. One day, after having filled the daily electronic questionnaire and having reported breath shortness and light chest pain, abnormal data registered by the monitoring system alerts the physician at the Remote Management Centre. The physician then triggers the analysis of ECG, O 2 saturation and thoracic bio impedance, gets the results and sends John an SMS with the medical prescription based on his current condition. One hour later, the physicians check John's vital signs again to make sure that everything is back to normal. Patient gateway refers to both the platform and the means by which data exchange can take place. In some instances, the ''gateway'' can function as a router, connecting the platform to the server (or other devices), in other instances, the ''gateway'' can function as a client, receiving information from the server to display to the user, and in other instances the ''gateway'' can function as a local server, receiving data from other devices. In most cases, the ''gateway'' will be expected to fulfill one or more of the functions but that collectively the ''patient gateway'' supports any combination of these functions. The functionalities of the gateway are as follows:
B to remotely receive data from the server;
B to communicate with the wearable unit;
B to recognize its operating context;
B to recognize orientation (to change display) and context (to determine which input options to present); B to ensure both privacy and data integrity; and B to act as a client to the remote server so that information will be displayed to provide an indication of current ''health'' prompts for medication or exercise, or requests for information, such as short surveys.
The physician's gateway:
For the physician, for example, a tablet could function like a medical chart (with the added benefit of dynamic display of real-time readings, history/trends, etc.) and can remotely receive data from the server for providing advice on the patient data.
The remote server:
The remote server hosts the BraveHealth database of patient records. It is central to the: B patient configuration system (include a unique identifier for the patient and clinical information from electronic health records, alerts and notifications); B patient management system (patient pathology, risk and notification profile to be managed by the clinicians); and B decision support system (automatic notifications, physician-patient consultations) capabilities in BraveHealth.
These systems support functionalities on the wearable unit, the patient gateway and the physician gateway.
III. Prior research
This section reviews the literature on user perceptions towards pervasive at-home healthcare systems. Pervasive computing has as much to do with the user as it is about the technology, but it is noteworthy that patients are rarely mentioned as a motivation for the design and development of cardiac healthcare systems. There are a few studies on user perceptions of healthcare systems. Some of the studies that are relevant to this paper have explored issues such as: familiarity with mobile devices and initial mobile service usage or likelihood of continuous usage (Koivumoki et al., 2008); perceptions, attitudes and concerns of elderly persons towards wireless sensor network technologies (Steele et al., 2009) ; older adults' attitudes towards and perception of smart home technologies (Demiris et al., 2004) ; consumer sentiment towards RFID healthcare technology (Katz and Rice, 2009 ); and patients' perceptions regarding home telecare (Agrell et al., 2000) . Other studies are focused on one or two values of interest, for example security (Haque and Ahamed, 2006) , adoption (Orwat et al., 2010) and risks and benefits (Demiris et al., 2000) . Generally, these studies showed positive patient perceptions.
In a study conducted by Jasemian (2008) 229  230  231  232  233  234  235  236  237  238  239  240  241  242  243  244  245  246  247  248  249  250  251  252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267  268  269  270  271  272  273  274  275  276  277  278  279  280  281  282  283  284  285 compliance and trust in the application, elderly patients were not satisfied with the weight and the user interface of the ECG device. Rahimpour et al. (2007) sought to develop a theoretical framework for patient acceptance of a Home Telecare Management System. However, most of the published studies have investigated patients/elderly satisfaction/ perception after receiving telemedicine services and few have been conducted as part of the design process or to explore concept designs.
Previous work that used focus groups to explore the attitudes of older users towards technology in the home (Mitzner et al., 2010) , tends to show a generally positive response, particularly in terms of how the technologies can provide support and convenience for everyday tasks. However, concern often centres on questions of the reliability and security of the technologies. Demiris et al. (2004) indicated that older users appreciated potential benefits of devices and sensors to enhance their healthcare (particularly in terms of detecting problems, calling for help and monitoring physiological data), but raised concerns over the usability of such devices. These studies indicate that older users are (perhaps contrary to popular opinion) positive about the benefits of new technologies, providing that these benefits outweigh the potential negative impacts on their daily lives.
Although the above studies reported overall positive attitudes towards patient-centered healthcare technologies, they also expressed concerns about the usability of the devices, lack of personal contact and the need for training the users. As pervasive healthcare systems become more important for preventive healthcare, it is important to involve stakeholders in the process of designing, developing, testing and marketing such systems and thereby uncovering concerns before it is too late to address them.
Few clinical trials have been conducted with in-home context-aware monitoring systems for cardiac patients, largely because it is still very difficult to deploy the enabling sensor technologies affordably on a sufficiently large-scale.
A. Motivation
Even though the literature review revealed that patient-centred services are conceived as offering help to elderly patients, they also highlighted some of the barriers that hinder the deployment of patient-centred healthcare systems including:
B a general reluctance to use technology;
B unclear evidence regarding real benefits of these systems;
B lack of skills to use the systems; and B lack of training.
Also, these healthcare systems may not reflect the real needs of the end-users and for this reason they are considered unsatisfactory. In most cases, this is caused by a misunderstanding of the ability of the user, and user preferences and requirements for the systems and services. Hence, we wanted to find out end-user perceptions before the design of the BraveHealth system to explore the following: 
IV. Research method A Focus groups
This study adopted focus group interviews (Gibbs, 1997; Cooper and Baber, 2002) and its results for understanding patient's concerns and perceptions towards pervasive healthcare systems. Focus group discussion is an effective way to gather information in which small groups (five to 12) of participants gather to discuss a specified topic or an issue (Wong, 2008) . Focus group studies have been used to explore a wide range of health and medical related issues, including: experiences of health care in relation to their heart condition, understanding of health risks, treatment preferences and impact on quality of life (Rasmussen and Goodstein, 1987) ; reducing CVD risks (Wong, 2008) ; and racial disparity in cardiac decision making (Kennelly, 2001) .
In the focus group, a moderator conducts the focus group sessions by raising questions about a topic to the group and the group members exchange ideas and comments on each other's experiences or views using the focus group guide developed by the project team. A note-taker is usually present to assist the session (although it is also common practice to record the session using audio or video recording for later review).
Focus group participants were recruited between September 2010 and November 2010 in Italy and England. The studies were carried by Stefanis in Italy and by Baber and Dhukaram in the UK using the questionnaire (Appendix). Access to the UK participants was supported through the local British Heart Foundation and recruitment involved an initial presentation by the researchers at local heart support group meetings followed by an invitation to attend focus group by either mail or phone call or by in-person contact. Patients' who have been diagnosed with CVD were eligible for participation along with or without their caregivers.
A preliminary focus group study was conducted in Italy involving eight patients in Rome. This pilot study helped frame the topics of interest to the study and provided guidance on ways to present the technology concepts to such a user group. Following the preliminary study, five focus groups were conducted with 34 participants from the West Midlands and Cheshire areas of England.
Projects involving human participants require approval from the University of Birmingham School Ethics committee. This requires informed consent to be obtained from participants and for any data collected from them to be rendered anonymous. Participants are also informed that they can withdraw from the study whenever they wish or can request to have any data generated from their responses withdrawn from subsequent analysis. As the study involved the collection of material through questionnaires and focus groups, it was felt that participant level of ethical approval was appropriate.
Each focus group was given an introduction about BraveHealth system functionalities and use case as given above for the patient monitoring system and consultation with physician over the internet or internet protocol television using some of the commercially available systems and video demonstration. Each group session consisted of two parts. The first part was focused on patients' everyday decision making. This has been analysed for a separate paper (Dhukaram and Baber, 2011) . The second part, to be explored in this paper, focused on the patient perception of the BraveHealth pervasive healthcare system. We were particularly interested in identifying the concerns and attitudes that patients and their caregiver might have of the concept of pervasive healthcare, as well as exploring potential barriers to acceptance of the BraveHealth system.
Each focus group lasted between 60 and 90 minutes, and all sessions were audio recorded and transcribed field notes were also made by the note-taker. The analysis process began with debriefing sessions at the end of each focus group by the moderator to identify key concepts and messages that the members of the focus group agreed were important. The audio transcripts were made at the end of each focus group session in order to identify the areas to explore in the next meeting. The survey data were saved in Excel spreadsheet at the end of the focus group study; the data were imported into SPSS (IBM Inc.) statistics software for analysis. The focus group findings from Italy and UK study are given below. 343  344  345  346  347  348  349  350  351  352  353  354  355  356  357  358  359  360  361  362  363  364  365  366  367  368  369  370  371  372  373  374  375  376  377  378  379  380  381  382  383  384  385  386  387  388  389  390  391  392  393  394  395  396  397 398 399
V. Findings
Each participant in the focus groups was asked to fill in their responses to the questionnaire (Appendix) to get an insight into their perceptions. The questionnaire was explained using the use cases and BraveHealth functionalities. The questionnaire was categorized under seven main headings: personal profile; biomedical devices; wearable unit; Touch Screen.
Q1
A. Italy Study
A.1 Personal Profile. During the preliminary focus group, six heart failure patients, aged between 59 and 79 (all male) completed the BraveHealth -user study questionnaire (Appendix). After the presentation of the components of the system, the patients were asked to answer questions about the usability of biomedical devices, wearable units, touch screen technologies and virtual communities.
All participants had used biomedical devices previously, and four of them were familiar with wearable devices. Five of them carried a mobile phone. However, even if they all can use mobile phones and computers, only three out of six felt confident in being able to use advanced functions of those technologies.
A.2 Biomedical devices. All the patients appeared compliant with both daily and nightly use of biomedical devices.
One preference that came to light was to autonomously control the functioning of the device. The patients suggested a system they can wear and that they can switch on or switch off manually. The device they imagined should even notify its state of functioning, making them aware if it is charged and well settled on the body.
All the patients asked for the implementation of a button to warn doctors or caregivers about emergencies.
A.3 Wearable unit. All the patients evaluated the size and the weight of the wearable unit as average (neither too small, nor too big), easy to switch on, easy to use, simple to apply and remove from the body.
Three of those interviewed would like a fully integrated unit, i.e. as part of their clothing.
Notifications from the wearable unit should be visible and clear, even if two patients suggested other modalities of warning like tactile and acoustic.
A.4 Touch screen. Two patients out of six did not answer the questions about the touch screen. However, the others showed high interest, and they gave a positive overall evaluation of the technology. Four out of six estimated the touch screen as comfortable to use, but slow in the interaction. Three out of this four favour numeric tables instead of diagrams for the descriptions of monitored data.
B. UK study
The user study questionnaire (Appendix) was categorized under seven main headings: personal profile; benefits; security, privacy and trust; adoption; risks; acceptance; and (use of) cell phone. Following this, content analysis was conducted on the transcriptions in terms of these categories. The questionnaire was administered to participants at the end of the focus groups and the results from the questions are summarized in this section.
B.1 Personal profile. Table I shows the demographics of the study population. The study group consisted of 22 males and 12 females. While we make no claim for the representativeness of the gender imbalance in this sample, discussion with practitioners suggests that men are more likely to be at risk from cardiac conditions than women and married men are more likely to attend support groups (such as those from which the focus groups were drawn). Most of the participants were in the age group of 60 to 79 years of age. The level of education is varied among the study group; however, most participants did not attend college. Also, most of the participants were either not employed or retired and had suffered from the condition for more than three years. It is interesting to note that patients 400  401  402  403  404  405  406  407  408  409  410  411  412  413  414  415  416  417  418  419  420  421  422  423  424  425  426  427  428  429  430  431  432  433  434  435  436  437  438  439  440  441  442  443  444  445  446  447  448  449  450  451  452  453  454  455  456 were not always able to discover if they had a history of cardiac conditions in their family or have not sought such information.
B.2 Benefits. When asked about the potential benefits of the BraveHealth concept, all the patients felt that the technology could save time for physicians. 25 out of 34 participants felt that BraveHealth could be beneficial in improving their general health, whereas 29 participants felt it would improve their wellbeing and in monitoring health condition. 27 participants felt that BraveHealth could be a convenient form of health care delivery for them and 29 participants believe it could make it easier for them to contact the physician.
Thus, as with the previous studies of older people's attitudes towards technology, this demonstrates an open-minded and positive attitude to some aspects of the concept. This is illustrated by the following comments drawn from the focus group transcripts and notes:
People don't have time, for regular checkups on health. Sometimes getting a doctor's appointment is very difficult. If you can do the consultation through internet that would be great (Focus Group 1, Male).
My husband had a cardiac arrest and he didn't have any feeling or if there is a pain. He thinks it was just indigestion. I think this (monitoring) would have been great (Focus Group 5, Female).
B.3 Adoption. 27 out of 34 participants believe it would be easy to learn to use the technology. More than half of the participants use some sort of equipment at home for personal health monitoring, mobile and internet. The equipment used at home includes devices such as scales, blood pressure monitor, heart pressure and glucose.
During the focus groups, participants indicated widespread use of the internet, e.g. to stay in touch with their family and friends, emails, banking, insurance and for research. Although most of the participants seem to be using the internet for various things at least on a weekly basis, they still do not want to use it for medical research purposes. Thus, participants 457  458  459  460  461  462  463  464  465  466  467  468  469  470  471  472  473  474  475  476  477  478  479  480  481  482  483  484  485  486  487  488  489  490  491  492  493  494  495  496  497  498  499  500  501  502  503  504  505  506  507  508  509  510  511  512  513 indicated that use of the technology would not be a challenge, although 22 participants intend to use the technology. Majority of participants felt that some basic prior training would be useful before use and that helpdesk or instruction manual might be of some help in case of problems. This is shown in Figure 3 and the following comments drawn from the focus group transcripts and notes:
Blood meter everyday (Focus Group 1,2,3,4,5, Male and Female).
Use computer for email, banking, and insurance (Focus Group 1, 2, 3, 4, 5, Male and Female) .
Continuous monitoring should be useful (Focus Group 1,2,3,4 ,5, Male and Female).
Continuous monitoring would make me too conscious about my health (Focus Group 3, 4, Female) .
Weighing scales every day (Focus Group 1,2,3,4 ,5, Male and Female).
Variety of things at home you may or may not use, you wouldn't necessarily do that but use scales regularly (Focus Group 1, Male). I don't use much socially, use only for information (Focus Group 4, Male).
B.4 Risks. 23 out of 34 participants (Figure 4 ) expressed concern that physical contact with the physician might be lost. Moreover, some of the issues highlighted during the discussion show patients concern over the reliability of the equipment. This is illustrated by the following comments drawn from the focus group transcripts and notes:
In an emergency I would contact doctor or 999 rather than trusting the equipment (Focus Group 1, Female). 514  515  516  517  518  519  520  521  522  523  524  525  526  527  528  529  530  531  532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548  549  550  551  552  553  554  555  556  557  558  559  560  561  562  563  564  565  566  567  568  569  570 New technology should not interfere with existing devices like; I have a pacemaker fitted in and once my pacemaker stopped because of some equipment there (Focus Group 4, Male).
If you go to the hospital they go through all the procedures like urine test, check weight . . . you are in touch with what is going on. . .I am afraid you won't be getting it there (Focus Group 3, Female).
If monitoring all day, how do you know if they (doctors) are getting messages (my health records)? (Focus Group 5, Male).
B.5 Security, privacy and trust. 26 out of 34 participants ( Figure 5 ) raised concerns about data confidentiality or trust, although interestingly, 20 participants feel that BraveHealth would not violate security. The group discussion raised some concern over privacy in data transmission to the hospital as expressed below in the following transcripts drawn from the focus group notes: At the moment based on my state of health I won't be passing my information over the internet . . . , I prefer to go to hospital and use their own (hospital) equipment for monitoring (Focus Group 1, Female).
If (the health data you are passing over the internet goes to) my own GP then it is fine but if it goes to others then it is not good (Focus Group 5, Female).
If they could put security (on the health data) so that people can't hack, then I would not worry (Focus Group 5, Male).
B.6 Acceptance. 29 out of 34 participants were willing to accept such a technology and felt it would be a great addition for their future healthcare. However, during discussion some participants indicated they would prefer to talk to the physician face-to-face rather than using videoconferencing. Those that were less concerned about videoconferencing tended to have had experience of using applications such as Skype. Some of the quotes gathered are as follows:
If I am okay then there is no point in going to hospital, this can be brilliant, but I am still wary (Focus Group 3, Male).
If you are not feeling well, how do you know it on the internet? . . . you won't get the best (Focus Group 3, Male). I think, I am confident in front of the consultant, but in online consultation, I don't know if the doctor has looked into my files (Focus Group 3, Male).
Particularly, it becomes more difficult to get appointment. I don't need to wait for a week (Focus Group 1, Female).
Online is great but occasional chat with doctor (Focus Group 4, Male).
Ship information online to doctor but not for consultation. Only face-to-face consultation (Focus Group 4, Male).
Heart attack is a silent killer, I never knew I had, . . . if you can reduce it then it is good (Focus Group 2, Male). B.7 Cell phone use. In these focus group discussions, 32 participants had a mobile phone and most of them tended to restrict their use of mobile phones for ''emergency calls'' or for texting (due to the cost of phone use) and many of them tended to keep their phones 571  572  573  574  575  576  577  578  579  580  581  582  583  584  585  586  587  588  589  590  591  592  593  594  595  596  597  598  599 VI. Discussion and summary
Overall, findings from this study suggest that at-home healthcare technology adoptions are affected by numerous factors including benefits, risks and security, privacy and trust. This can be affected by varied individual characteristics of the participants in our study which are driven by many individual demographic factors like: age, gender, education, socio-economic and family history. Mostly participants were driven by worries regarding the privacy of information exchanged using technology, reliability of devices and the quality of both the information received and the interaction. Although participants in this study use various technologies like health monitoring systems, computers, internet and cell phones, results show that participants are divided in their response to online consultation and most like having face-to-face consultation with the physicians whenever they are unwell or in case of emergency with online consultations for reassurance. This can be due to participants' unfamiliarity with the technology or the low-internet bandwidth that they tended to experience as some mentioned during the study. Moreover, participants who did not want to accept the technology have indicated their willingness to undertake training and try the technology so that it can be easier for them to use and adapt to it.
Participants raised concerns regarding privacy, security of the data and the reliability of the devices. Few patients were worried that their health data might be visible to everyone in the hospital like the nurses or other doctors whom the patient is not familiar with. Concerns might stem from patients' hesitancy with current social networking sites and possible misconceptions. However, patients did want to try out the technology as they felt it would be highly beneficial once the participants were told that the records would be disseminated to others based on their authorization. As participants do not have much awareness of these healthcare systems, it is important that they get actively involved in their creation for better patient empowerment and to enhance trust. Some patients also raised concerns regarding the frequency of monitoring. Some of the patients felt that 24 hours monitoring would not be essential and it would only make them too worried about their health, while some felt that it would be very beneficial to detect adverse effect as sometimes it is hard for them to interpret their symptoms. Therefore, it was decided for BraveHealth that monitoring of patients would depend on the risk level of the patients; that is, high-risk patients would be continuously monitored based on patient consent and low-risk patient monitoring to be carried out depending on the advice of the physician. So it is important that this is taken into consideration during the creation of healthcare systems.
Also, participants raised concerns about the usage of the mobile phone interface for the BraveHealth system as most of them were using old models (three to four years) of mobile phones which had been passed on to them by their children. Moreover, due to the nature of the phones, most participants had been using them only for emergencies or to receive calls. Only a few use the SMS or text services. As part of the BraveHealth development, we are guessing that patients will be using smart phones (simply because by the time the system is produced, these will be the phones that this demographic will be using either because they will be given to them by their children or they will be buying them on new contracts).
For the present study, it is interesting to note that there is a subgroup of patients who are not aware of family history. This might be related to participants' self-awareness of the condition. Some patients did express their need for more information about their disease. So technology which provides adequate support and education about disease could have a bright future for pervasive cardiac healthcare. Winkelman et al. (2005) propose that simply providing technology to patients may have little benefit without also providing a sense of ''illness ownership'' (by the patient), a capability to support patient-initiated communication, a level of support that is tailored to the individual patient and mutual trust between patients and medical professionals using the technology. The majority of participants felt that there is a great future for BraveHealth and expressed a willingness to adopt the system. While half of the participants felt confident that they have adequate skills to handle the technology, they felt some support through further training and access to help desk would help them to use the technology.
This exploratory study was conducted to investigate CVD patients' and caregivers' perceptions towards at-home healthcare systems. Although this study constitutes only a small group of CVD patients and caregivers, our Italian and UK study does represent similar patients' and caregivers' perceptions towards at-home healthcare systems. Overall, participants in these focus groups show a positive response in regards to the potential benefits of the BraveHealth concept. In general, these responses relate to the benefits of real-time monitoring of a range of parameters and the capability to receive a quick response to potential problems. However, there concerns remain about reliability, security, privacy and trust. These findings echo the previous studies reviewed in this paper .  743  744  745  746  747  748  749  750  751  752  753  754  755  756  757  758  759  760  761  762  763  764  765  766  767  768  769  770  771  772  773  774  775  776  777  778  779  780  781  782  783  784  785  786  787  788  789  790  791  792  793  794  795  796  797 
